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(57) Abstract: A rack (1) for optical fibre management comprises an 
array (2) of connection units (10) for connecting optical fibre cables (20) 
-anG^an-array^-3)Hrf-^ideH»efflbe^ 

(20) to and/or from the connection units (10). The guide members (12) 
have a mutual spacing (dl) which is smaller than the mutual spacing (d2) 
of the access ports (1 1) of the associated connection units (10), whereby 
consecutive main guide members (12) are located at a increasing dis- 
tance from their respective associated connection units (10) and at a cor- 
respondingly decreasing distance from an auxiliary guide member (15). 
In this way a substantially uniform cable trajectory length is achieved. 



BNSDOCID: <WO.. 



WO 01/35142 Al 



Published: For two-letter codes and other abbreviations, refer to the "Guid- 

— With international search report. ance Notes on Codes and A bbreviations " appearing at the begin- 



ning of each regular issue of the PCT Gazette. 



BNSOOCID: <WO 0135142A1_L> 



WO 01/35142 



PCT/GB00/04297 



OPTICAL FIBRE MANAGEMENT 

The present invention relates to the management of optical fibre cables. More in 
particular, the present invention relates to a rack for optical fibre management, comprising a 
5 longitudinal arrangement of connection units for connecting optical fibre cables and a 

longitudinal arrangement of guide members for guiding optical fibre cables to and/or from the 
connection units. An example of such a rack is described in International Patent Application 
PCT/GB00/03779 (Raychem). Another example of an optical fibre management rack is 
disclosed in International Patent Application WO 97/30370 (Raychem). 

10 

Such racks are used for connecting, splicing and organising fibre optic cables. It will be 
understood that the term "fibre optic cable" as used here may comprise both single and multi 
fibre cables and may comprise so-called "pigtails ' and "jumper' type cables. 

] 5 These racks may accommodate several, in fact ten or more connection units, for 

instance in a stacked arrangement. The connection units may comprise a base plate slideably 
arranged in a housing as described in for example Dutch Patent NL 1013718 (Raychem). 
The base plate may accommodate splice holders, patch panels and/or slack storage means. 
The housing is provided with at least one access port. 

To support and guide the cables entering and leaving the connection units via their 
respective access ports, guide members may be arranged near the connection units. In 
conventional arrangements, a single guide member (often called "spool" and having a circular 
or semi-circular cross-section) is usually located next to each connection unit at a small 
distance from its port. In such an arrangement, each cable leaving a connection unit is guided 
directly to the associated guide member facing the port. 

Cables may be connected to the connection units from outside the rack or may be used 
to interconnect the units. Due to the various distances between the connection units in the 
rack different cable lengths are required to reach the different units. The more connection 
units are present in a rack, the more different cable lengths are required. Especially in 
modern high-density fibre optic cable management racks this poses a problem. 
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To ensure that ail units can be reached irrespective of their position within the rack, 
usually fairly long cables are used. However, many cables will be too long, requiring storage 
of the overlength. This overlength storage has to be a properly organised and systematic 
5 storage to allow later modifications to the routing of the cables. 

It is therefore an object of the invention to provide a rack having a versatile yet 
compact and economical routing of fibre optic cables, allowing a substantially uniform cable 
length to be employed. 

10 

It is another object of the invention to provide a rack allowing a substantially uniform 
cable length yet having a relatively small number of guide members. 

It is yet another object of the invention to provide a method of organising fibre optic 
15 cables in a rack containing connection units and guide members. 

To achieve these and other objects and to avoid the problems and disadvantages of 
the Prior Art the present invention provides a rack for optical fibre management, comprising: 

• an array of connection units for connecting optical fibre cables, each 
connection unit having an access port; 

• an array of main guide members for guiding optical fibre cables to and/or from 
the connection units; and 

• an auxiliary guide member spaced apart from the longitudinal axis of the guide 
member array, away from the connection unit array, 

the guide members array being positioned substantially parallel to and spaced apart 
from the connection units array, the main guide members and the auxiliary guide member 
each being provided with a curved surface having a radius at least equal to the minimum bend 
radius of the optical fibre cables, 

which rack is characterised in that the guide members array extends from approximately 
one end of the connection units array towards the middle thereof, the auxiliary guide member 
being located beyond the guide members array, and in that the main guide members have a 
mutual spacing which is smaller than the mutual spacing of the access ports of the associated 
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connection units, whereby consecutive main guide members are located at a increasing 
distance from their respective associated connection units and at an approximately 
correspondingly decreasing distance from the auxiliary guide member. 

5 By increasing the distances of the main guide members from their respective associated 

ports the decrease of their distances from the auxiliary guide member is effectively 
compensated, resulting in a substantially uniform overall cable length. This increase is 
effected by the mutual spacing of the main guide members relative to the mutual spacing of 
the associated ports. The association between a port and a (main) guide member is 
10 determined by the number and sequence of the guide members. 

The invention, therefore, provides cable trajectories having a substantially uniform 
length, each cable trajectory extending from a connection unit via a first respective main 
guide member and the auxiliary guide member either 
15 • to a rack access port, or 

• via a second respective main guide member to a connection unit access port. 

In an advantageous embodiment, the number of main guide members is approximately 
half the number of connection units. In this embodiment, a rack according to the invention is 
obtained which has a small number of components. 

Advantageously, a further array of connection units is substantially aligned with the 
connection units array while a further guide members array and a further additional guide 
member are positioned so as to substantially duplicate or mirror the guide members array and 
the auxiliary guide member. Thus by duplicating substantially in mirror image the basic 
layout, a larger number of connection units can be accomodated while using only a small 
number of guide members. Although duplication of the arrays within a rack is possible 
without using a mirror image layout, the mirrored arrangement makes it much simpler to 
guide cables from one connection unit array to the other. 

A convenient layout of the components and a proper dimensioning of the cable 
trajectories is obtained in a rack according to the invention in which the guide members 
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within an array and the connection units within an array have an approximately equal mutual 
spacing. In an alternative embodiment, however, the (ports of the) connection units have a 
greater mutual spacing than the guide members. In general, therefore, the present invention 
provides a rack in which the mutual spacing of the (access ports of the) connection units is at 
5 least as big as the mutual spacing of the (main) guide members. 

In an advantageous and space saving embodiment, the regular guide members have a 
semicircular cross-section and the additional guide member has a substantially circular cross- 
section. 

10 

The present invention further provides a method of organising fibre optic cables in an optical 
fibre management rack comprising: a array of connection units for connecting optical fibre 
cables, an array of main guide members for guiding optical fibre cables to and/or from the 
connection units, the guide members array being positioned substantially parallel to and 
15 spaced apart from the connection units array, and an auxiliary guide member spaced apart 
from the longitudinal axis of the guide member array, away from the connection unit array, 
which method is characterised by leading the cables from a connection unit via a first main 



guide member and the auxiliary guide member either via a second main guide member to a 
particular connection unit or to an access port of the rack, the at least one guide member 
20 being chosen with respect to the connection unit such that consecutive connection units are 
associated with the same guide member or consecutive guide members, the guide member 
furthest away from the auxiliary guide member being closest to the particular connection unit 
so as to provide a trajectory having a substantially uniform length. 

25 The invention will further be described with reference to exemplary embodiments 

illustrated in the accompanying drawings, in which. 

Figure 1 schematically shows a front view of a first embodiment of a rack of the 
present invention. 

Figure 2 schematically shows a front view of a second embodiment of a rack of the 
30 present invention. 

Figure 3 schematically shows a front view of a third embodiment of a rack of the 
present invention. 
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Figure 4 schematically shows a front view of a fourth embodiment of a rack of the 
present invention. 

/ 

The rack 1 shown by way of non-limiting example in Fig ] contains a number of 
5 connection units 1 0 for connecting, splicing and/or arranging optical fibres. These 

connection units, which are arranged in a column 2 and are individually designated 10a- lOi, 
preferably comprise shelf-like structures on which patching and/or splicing trays may be 
accommodated and which may be pulled forward in a drawer-like fashion Each connection 
unit 10 may have an individual housing with an access port 1 1, through which a cable 20 can 
10 enter or exit the unit The connection units 10 may be provided with additional access ports 
(not shown), which may be located at the back of the units. An example of a connection unit 
suitable for use in the rack 1 is disclosed in above-mentioned Dutch Patent NL 1013718. 

Fibre optic cables 20 are led from the units 10 by guide members or spools 12 which 
15 have a curved surface so as to guide the cables maintaining at least their minimum bend 

radius. Although Fig. 1 shows spools 12 having a half-circle cross section, fully cylindrical 
spools may be substituted for some or all spools in Fig. I . The spools 12, which are 



individually designated 12a-12e, are arranged in a column 3. 



20 It is noted that fibre optic cables 20 may each contain a single optical fibre or a plurality 

of optical fibres. It is further noted that the direction of "travel" of the cables 20 through the 
rack is used for descriptive purposes only and that the actual direction in which the cables are 
led through the rack on installation may vary. 

25 The rack 1 of Fig. 1 is further provided with an auxiliary or redirection spool 15 which 

is spaced apart from the regular spools 12 The redirection spool 15 is, in the embodiment 
shown, located at approximately the same height as the lowest unit lOi, that is, at a distance 
from the lowest guide member 12; and spaced apart from the centre line (that is, the 
longitudinal axis) of the column 3. The redirection spool 15 is preferably fully cylindrical and 

30 has a radius which is at least equal to the minimum bend radius of the optical fibres contained 
in the cables. 
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In conventional racks, the cables 20 would be led directly from each main spool 12 to 
an associated access port of the rack. This causes the problem, however, of very unequal 
cables lengths. That is, cables 20 connected to the top connection unit 10a would be much 
longer at the point where they left the rack (for instance through its top surface at port 8) 
5 than cables originating from the bottom connection unit lOi, which is clearly undesirable. 
Also, it would be difficult or even impossible to reconnect cables 20, for instance from the 
bottom connection unit lOi to the top one 10a. 

Due to the position of the main guide members 12 and the spaced apart auxiliary guide 
10 member 15 relative to the connection units 10, all connection units 10 can be reached using a 
single cable length. The cable 20 originating from a top rack port 8 is fed via the redirection 
spool 1 5 and led up over an appropriate spool 12, down to an associated connection unit 10. 
For example, the trajectory from port 8 to unit 10b is (approximately) equal in length to the 
trajectory from port 8 to unit lOi. It is noted that in the preferred embodiment shown, the 
15 spools 12 are located just above the adjacent connection units 10, the bottom surface of the 
spool being approximately level with the top surface of the adjacent connection unit. It 
follows that the spacing of the spools 12 is identical to the spacing of the connection units 10. 



By appropriately choosing a spool 12 with respect to a target connection unit 10, the 
20 trajectory of the cable 20 through the rack 1 can be varied to a great extent. In addition, the 
rack 1 of the present invention offers a great flexibility, while having only a limited number of 
spools 12. In the example shown, five spools 12 are provided for the nine connection units 
present. That is, the number of spools 12 need only be approximately half that of units 10, 
thus leading to an economical design. 

25 

As shown in Fig. 1, spool 12a services both connection units 10a and 10b. Likewise, 
spool 12b serves both connection units 10c and lOd. Spool 12e only serves connection unit 
lOi. While in conventional racks each connection unit 10 is served by a separate spool 12, it 
has been found that a substantial reduction in the number of components is achieved while 
30 obtaining nearly ideal results by having most spools serve two rather than one connection 
unit. It will be understood that in the example of Fig. 1 spool 12a could only serve 
connection unit 10a, spool 12e serving both connection unit lOh and connection unit lOi. 
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Also, cables can be led via any other spool 1 2 and the additional spool 1 5 to obtain a suitable 
trajectory length. 

It is noted that by using the redirection spool 1 5 in the configuration shown, a very 
5 suitable cable trajectory is obtained in which cable crossings are avoided. It will be 

understood that the layout shown in Fig. 1 may also be arranged horizontally rather than 
vertically, in which case the column 3 of spools 12 becomes a row. Likewise, the stack or 
column 2 of connection units 10 would become a row as well. 

10 Fig. 2 shows an alternative embodiment of a rack I of the present invention in which 

more connection units 10 are accommodated. A further column 3' of spools 12h-12i is 
positioned next to the further stack 2* of connection units lOj-lOq. Also, a further redirection 
spool 1 5' is located approximately at a level with the unit lOj, the top unit of the further stack 
2\ Thus the further spools mirror the layout of the original spools. That is, the approximate 

15 configuration of Fig. 2 may be obtained by mirror imaging the configuration of Fig. I relative 
to a line perpendicular to the longitudinal axis of the arrays 2 and 3. In the actual 
embodiment of Fig. 2, a perfect mirror image is not obtained due to the odd number of 
connection units 10. 

20 Fig. 3 shows yet another alternative embodiment of the rack 1 of the invention. In this 

embodiment, the spools 12 and 15, 15' are used for mutually interconnecting rather than 
externally connecting the connection units 10. As can be appreciated from Fig. 3, the 
configuration of the invention is also suitable for feeding cables back to the same connection 
unit (for example from unit 1 Of back to unit lOf) via the redirection spool 15. 

25 

In the embodiment shown in Fig. 4 the connection units 10 have different dimensions. 
In this example, the spacing d2 between the access ports 1 1 of the units 10 is about twice the 
spacing dl between the consecutive spools 12. As can be seen in Fig. 4, spool 12a is located 
relatively close to port 1 la of connection unit 10a but, at the same time, relatively far from 
30 auxiliary spool 15. The next spool in the array 3, spool 12b, is located at a greater distance 
from its corresponding port 1 lb as the spacing d2 between the ports 1 1 is greater than the 
spacing between the spools 12. However, spool 12b is located at a smaller distance from 
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auxiliary spool 15. It is therefore clear from Fig. 4 that consecutive spools 12 are located at 
an increasing distance from their respective associated connection units 10 and at an 

r 

approximately correspondingly decreasing distance from the auxiliary spool 1 5. 

It will be understood that the ports 1 1 of the connection units 10 are each provided 
with appropriate bend control means designed to ensure that the cables 20 are not bent at a 
radius smaller than their minimum bend radius. These bend control means are not shown in 
the figures for the sake of clarity. 

It is noted that in the embodiment of Fig. 4 each spool 12 is associated with only one 
unit 10, whereas in the embodiments of Figs. 1-3 at least some spools 12 are associated with 
two (or possibly more) units 10. Due to the smaller spacing of the ports 1 1 in Figs. 1-3, it is 
possible for two units 10 to share a spool 12, the difference in cable lengths extending 
between the shared spool and the associated ports being small. This has the advantage of 
reducing the number of spools while maintaining sufficient spacing between the spools to 
allow an easy handling of the cables. In the embodiment of Fig. 4, the difference in cable 
lengths extending between a shared spool and the associated ports 1 1 would be much more 
significant and is therefore avoided in the configuration shown 

Although the auxiliary spool 15 is shown to be approximately at a level with the last 
(that is, lowest in a vertical arrangement) unit (lOi in Figs. 1-3, lOe in Fig. 4) this is not 
essential. The auxiliary spool 15 could be positioned at any level beyond (that is, lower than) 
the last main guide spool 12e. In other words, in the example of Fig. 4 the auxiliary spool 
could be at a level with unit 10c or lOd, although the position shown is preferred. 

In the description of the invention provided above it has been assumed that all 
connection units, or at least their access ports, have a substantially constant mutual spacing. 
It will be evident that if the spacing between the access ports of consecutive connection units 
varies, the mutual spacing of the spools may be varied accordingly. 

It will therefore be understood by those skilled in the art that the present invention is 
not limited to the embodiments shown and that many additions and modifications are 
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possible without departing from the scope of the present invention as defined in the 
appending claims. 
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Claims 

1. Rack (1) for optical fibre management, comprising: 

• an array (2) of connection units (10) for connecting optical fibre cables (20), 
5 each connection unit having an access port (1 1); 

• an array (3) of main guide members ( 1 2) for guiding optical fibre cables (20) 
to and/or from the connection units (10); and 

• an auxiliary guide member ( 1 5) spaced apart from the longitudinal axis of the 
guide member array (3), away from the connection unit array (2), 

10 the guide members array (3) being positioned substantially parallel to and spaced 

apart from the connection units array (2), the main guide members (12) and the 
auxiliary guide member (15) each being provided with a curved surface having a 
radius at least equal to the minimum bend radius of the optical fibre cables (20), 
characterised in that the guide members array (3) extends from approximately one 

15 end of the connection units array (2) towards the middle thereof, the auxiliary guide 

member (15) being located beyond the guide members array (3), and in that the main 
guide members (12) have a mutual spacing which is smaller than the mutual spacing 
of the access ports ( 1 1 ) of the associated connection units (10), whereby consecutive 
main guide members (12) are located at a increasing distance from their respective 

20 associated connection units (10) and at an approximately correspondingly decreasing 

distance from the auxiliary guide member (15). 

2. Rack according to claim 1, wherein the number of main guide members ( 12) is 
approximately half the number of connection units (10). 

25 

3. Rack according to claim 1 or 2, wherein both the connection units array (2) and the 
guide members array (3) extend vertically. 

4. Rack according to any of the preceding claims, wherein a further array (2') of 

30 connection units (10) is substantially aligned with the other connection units array (2), 

and wherein a further guide members array (3') and a further additional guide member 
(15') are positioned so as to substantially mirror the other guide members array (3) 
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and the other additional guide member (15). 

5. Rack according to claim 4, wherein the guide members array (3) and the further guide 
members array (3') are spaced apart and substantially aligned. 

5 

6. Rack according to any of the preceding claims, wherein the guide members ( 1 2) 
within an array (3) and the connection units (10) within an array (2) have an 
approximately equal spacing. 

10 7. Rack according to any of the preceding claims, wherein the main guide members (12) 
have a semicircular cross-section and the additional guide member (15) has a 
substantially circular cross-section. 

8. Method of organising fibre optic cables (20) in an optical fibre management rack (1 ) 
1 5 comprising: having a array (2) of connection units ( 1 0) for connecting optical fibre 

cables (20), an array (3) of main guide members (12) for guiding optical fibre cables 
(20) to and/or from the connection units (10), the guide members array (3) being 
positioned substantially parallel to and spaced apart from the connection units array 
(2), and an auxiliary guide member (15) spaced apart from the longitudinal axis of the 
20 guide member array (3), away from the connection unit array (2), characterised by 

leading the cables (20) from a connection unit (10) via a first main guide member (12) 
and the auxiliary guide member ( 1 5) either via a second main guide member (1 2) to a 
particular connection unit (10) or to an access port (8) of the rack, the at least one 
guide member (12) being chosen with respect to the connection unit (10) such that 
25 consecutive connection units (10) are associated with the same guide member or 

consecutive guide members, the guide member furthest away from the auxiliary guide 
member (15) being closest to the particular connection unit so as to provide a 
trajectory having a substantially uniform length. 

30 9. Method according to claim 8, wherein the said first and second main guide members 
(12) are identical. 
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10. Method according to claim 8 or 9, wherein the number of main guide members (12) is 
smaller than the number of connection units (10) and wherein at least some main 
guide members are assigned to more than one connection unit (10). 

5 
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